Sustained intravesical drug delivery using thermosensitive hydrogel.
Direct instillation of drug solutions into the bladder through a urethral catheter (i.e., intravesical therapy) evades systemic adverse effects of drugs used for bladder diseases. However, conventional vehicles for these drugs fail to extend duration of drug exposure in the bladder beyond the first voiding of urine postinstillation. The current study seeks to overcome the aforementioned inherent limitation of intravesical drug administration by using thermosensitive hydrogel as a matrix for sustained intravesical drug delivery. Under halothane anesthesia, normal adult female Sprague-Dawley rats were catheterized with PE-50 tubing to instill either 0.02% w/v solution of fluorescein isothiocyanate (FITC) or the same amount of FITC in a 30% w/v dispersion of thermosensitive [Poly(ethylene glycol)-Poly[lactic acid-co-glycolic acid]-Poly(ethylene glycol)) (PEG-PLGA-PEG) polymer in a 0.1 M phosphate buffer. After instillations, rats were kept in metabolic cages for urine collection. Fluorescence emanating from FITC was measured in the urine at various time points up to 24 h after instillation. A rat model of cyclophosphamide-induced cystitis was chosen for the efficacy study using misoprostol as a model drug entrapped in the thermosensitive hydrogel in place of FITC. Efficacy of hydrogel containing misoprostol was compared against rat groups instilled with saline, hydrogel, and misoprostol independently. Prolonged drug exposure to the bladder afforded by hydrogel was evident from the time course of FITC elimination in the urine and by the green fluorescence of FITC seen at the bladder surface when isolated 24 h after instillation. Rats instilled with free FITC voided almost all of the fluorescence in the urine within the first 8 h, whereas rats instilled with hydrogel encapsulated FITC showed sustained release up to 24 h after instillation. Using a cyclophosphamide-induced cystitis model, rats instilled with misoprostol, a synthetic PGE1 analog, showed significantly reduced frequency of urine voiding (p < 0.05) as compared to the rats instilled with saline. Histological examination of the urothelium showed near normal morphology in rats instilled with misoprostol in hydrogel, whereas extensive tissue damage was observed in rats instilled with saline. Our study showed that PEG-PLGA-PEG polymer could be used as a viable sustained drug delivery system for intravesical therapy of diseases of the bladder such as cystitis using misoprostol.